Adaptation, process of the adjustment of a plant to specific environmental conditions, is provided by physiological mechanisms (physiological adaptation), and at population level (species) by mechanisms of genetic variability, heredity and selection (genetic adaptation).Intraspecific and the interspecific physiological assessment of adaptation potential to drought stress was carried out on 267 collection accessions and varieties of a cotton (197 accessions of G. hirsutum L. and 70 of G.barbadense L.). Comparative study of the stress reaction of tested accessions to unfavorable environmental factors was carried out based on stress depression indices of viability of seeds in sucrose solution-imitating drought.As a result of the studies different sensitivity of plants to abiotic stress was determined. The amplitude of the changes of physiological parameter during stress allowed roughly divide cotton accessions within each species into groups by defining different degrees of comparative drought resistance of samples.Analysis of the percentage ratio of high drought resistant accessions within species, revealed differences between G. hirsutum L. and G. barbadense L. For the specie G. hirsutum L. percentage of accessions with high drought resistance was 9.1%, for specie G. barbadense L.-28.6%. G. barbadense L., in our view, is characterized by a greater potential for volatility and acclimatization to the new, unusual conditions, capable 618 GENETIKA, Vol. 47, No.2, 617-626, 2015 of better resisting the adverse effects of drought and has great promise for using in breeding.It was found that because of the stress in drought resistant varieties activation of RNA synthesis, increase of labile and decrease of stable DNA was observed which indicates an increase of the physiological liability and functional activity of the genetic apparatus. In susceptible varieties a reduction in the synthesis of RNA and DNA and displacement of DNA fraction ratio towards the stable were noted.
of better resisting the adverse effects of drought and has great promise for using inadaptation vary depending on the genotype of the plants; the extremity and duration of stress; the stage of development and the plant age; and, the type of organs and cells (WAHID et al., 2007) . Information about stress signal transduction is important for continued development of rational breeding to improve stress tolerance in crops (XIONG et al., 2002) . Number of investigations on the stress reactions allow to reveal the relative resistance of different plants to negative environmental factors (differences of resistance level of genotypes relatively to each other, their belonging to certain groups of resistance) (GONCHAROVA, 2002; MAMMADOVA, 2010; MAMMADOVA and MAMMADOVA, 2011) .
The degree of plant tolerance to stress varies among different species and different varieties of the same specie (LIZANA et al., 2006) . As cotton has the highest sensitivity during seed germination (AKPAROV et al., 2006) we held intra-and interspecific assessment of the resistance degree of cotton accessions according to germinating ability of seeds.
Taking into account that the rate of seed germination in different stress and non-stress conditions is under genetic control (FOOLAD et al., 2001; FOOLAD et al., 2007) , in some selected by us resistant and susceptible cotton accessions, the changes in the nucleic acid synthesis and fractional composition of DNA under drought stress was studied as well.
MATERIALS AND METHODS
Cotton accessions from the collection of Genetic Resources Institute of Azerbaijan National Academy of Sciences (197 accessions of G. hirsutum L. and 70 accessions of G. barbadense L.) were used as a research material. Physiological evaluation of stress resistance of cotton accessions to drought has been carried out according to the stress-depression of germination of seeds in a solution of sucrose (UDOVENKO, 1988) .
Principle of the method consists in comparison of stress depression of physiological parameter of the investigated accessions in "physiological drought" condition, simulated with solution of sucrose. Seeds of experimental variants of cotton were germinated in solution of sucrose with the osmotic pressure of 7 atm (ALIYEV and MAMMADOVA, 2007) . With the same level of drought the degree of seed germination reduction in different accessions differs, which makes it possible to diagnose resistance to drought, occurred in the earliest stages of development. Both an intraspecific and interspecific ratio of resistance level of accessions was studied.
Based on physiological assessment among studied cotton collection 5 varieties (table 1) differed for drought resistance (3 resistant and 2 susceptible) and characterized with high biological and agronomic traits (fiber length, fiber yield, early maturity, productivity) were selected for further genetic analyses. The amount of nucleic acids and fractional composition of DNA were determined according to ALEKSEEV (1973) . To study the fractional composition of DNA stepwise impact on chromatin with solutions of different ionic strength and its deproteinization were implemented which allowed to split the cellular DNA to free or weakly bound, functionally active (DNA labile); completely blocked with histones (stable DNA); firmly linked (residual DNA) DNA.
RESULTS AND DISCUSSION In the first series of investigations germination of seeds of different cotton accessions in drought conditions was studied. It was determined that in the same intensity of extreme factors the accessions of the same cotton species substantially differ for the amplitude of changes of physiological parameter. This shows the different sensitivity of cotton varieties to the abiotic environmental factors, their different resistance and adaptability. It is known that metabolism is a complex system of enzymatic reactions, related and interacting with each other and the environment. In the extraordinary circumstances, a living system is committed to preserving the integrity and to adapt directed. Overall response of plants to deviation of environmental conditions from optimal is the activation of adaptive mechanisms to changing conditions. Due to the presence of a number of features appeared in the process of phylogenesis, under the influence of natural selection resistant varieties are characterized by high protective and adaptive reaction, providing an opportunity of transition to a new sustainable level of metabolism. Resistant plants, compared with susceptible more quickly rebuild their vital functions in the direction of adaptation to unfavorable environmental conditions. Susceptible plants under the influence of negative environmental factors are more conservative and incapable of rapid change in their life functions; as a result, they often die. Increase of intensity of metabolism, enzyme activity and physiological processes of resistant varieties is a protective function under stress (CUI et al., 2000; GASYMOV et al., 2012; KARIMOVA et al., 2008; LIZANA et al., 2006; RAHMANKULOVA et al., 2012; SRIVALLI et al., 2003; ) .
So, the reaction of various accessions to stress enabled us to divide roughly the cotton accessions within each species into groups with different degrees of resistance: resistant, moderate resistant, low resistant and susceptible. Genotypes of cotton, characterized with complete absence of stress depression of physiological parameter, were considered as drought-resistant. The germinating ability of seeds of drought resistant accessions in these conditions reflects the hereditary property of germinating at the relatively smaller quantities of water and the high sucking force providing rapid absorption of the necessary water quantity. High sucking power of seeds determines not only the best germination at a lack of moisture, but also a formation of more powerful primary root system that is essential for the further life of plants in drought.
For each plant were developed characteristic resistance mechanisms (complex of morphological and biochemical adaptation) through which an adaptation strategy is implemented. Comparative study of resistance indices of cotton varieties of G.hirsutum L. and G. barbadense L. identified differences in the percentage ratio of drought resistance level between the studied species (Fig. 2) . The results of investigation showed that, the number of resistant accessions, which is characterized by the complete absence of stress depression of physiological index, was 9.1% for G. hirsutum L. and 28.6% for G. barbadense L. G. barbadense L., in our view, is more capable to adapt to climate variability and acclimate in new and unusual conditions of existence, has great prospects and opportunities in breeding practice on creating new commercially valuable forms. What is certain is that the requirements of plants to the complex environmental conditions over a period of its ontogenesis were determined with a prior history of this specie. Among the cultivated forms G. barbadense L. is characterized by the lowest polymorphism, and this, according to the researchers confirms the relatively short evolutionary history (phylogenetic youth) (MUMTAZ, 2007) .
It is known that a few minutes of the organism in unfavorable conditions is sufficient for restructuring of the genetic apparatus. In this regard, it was important for us to explore in the resistant (9732I, 5010-V and S-6022) and susceptible (Senare and 741) varieties of cotton, changes of nucleic acid synthesis and fractional composition of DNA in drought conditions (table 1). RNA synthesis or transcription represents the first phase of the realization of gene pool in the metabolism and morphogenesis. The intensity of this process is an indication of gene activity of nucleus and reflects the activity of formation of different forms. In drought conditions the activity of RNA synthesis in drought-resistant samples of cotton 9732İ, 5010-V, S-6022 exceeds the control by 10.0, 12.3 and 35.6%, respectively. A very different picture is seen in susceptible samples, for which a decrease of the RNA synthesis in comparison with control plants was observed. Similar results were obtained by ALIYEV and ABBASOV (2004) for bread and durum wheat varieties.
As it is seen from the table 1 in drought condition on leaves of stress resistant accessions in comparison with control plants, the amount of labile DNA increases, while the number of stable DNA decreases. For example, in variety 9732I the increase of the proportion of labile DNA was 9.2%, and the percentage of stable DNA decreases at the same level -8.9%. In 5010-V variety these indicators were 11.1 and 8.0% and in S-6022 variety 34.9 and 1.4%, respectively.
DNA transitions from one state to another underlies the regulation of gene function of DNA and morphogenetic processes in the cell. They also reflect the changes in the physiological state of the cells. Labile chromatin associated primarily with metabolic processes occurring in growing cells or differentiated cells with an active physiological function. Factors stimulating growth and metabolic processes in the organism contribute to the labilization of chromatin.
Increase of active chromatin is explained by the accumulation of loci with identical function, or so-called "repetition" (gene copies) (RAHIMLI et al., 2011) . These events can be qualified as partial genome reorganization. These changes in genetic systems of cells of resistant varieties lead to the intensification of all synthetic processes, including transcription, translation and gene expression, the activity of enzyme systems and other physiologic-biochemical and biophysical processes that increase the rate of metabolic reactions, directed to strengthening the morphogenesis.
A slightly different pattern of change is observed in the fractional composition of DNA in susceptible to stress accessions -decreasing of labile and increase of stable DNA. So, for example, on experimental variety Senare, for which stress-depression of germination of seeds was 57.8%, the amount of labile DNA decreased by 21.2%, while the amount of stable DNA increased by 10.7%. In variety 741 (stress-depression of germination of seeds was 75%) decreasing of labile DNA synthesis was significantly -30.5%, while activating the synthesis of stable DNA was 12.1%. Probably, depression in the development of stress-sensitive accessions is caused by the transition of DNA to stable, less active state. Accordingly, these accessions are characterized by low intensity of RNA synthesis and weak morphogenetic activity of cells. It is known that factors inhibiting growth and metabolic processes contribute to the stabilization of the DNA. Stable chromatin is not specific for nucleus of embryonic cells, capable to be reproduced by mitosis. Commonly it is most stored in the nucleus of cells in a dormancy condition, in seeds, dormant buds, etc. CONCLUSION Thus, the conducted analysis enabled to diagnosis the resistance of cotton accessions to drought, appeared in the very early stages of development and select resistant and susceptible accessions within each species of G. hirsutum L. and G. barbadense L., for deeper study of their sustainability. It was also revealed that during the seed germination period under drought stress fine-fiber cotton samples (G. barbadense L.) were more resistant.
As a result of researches on nucleic acids content in drought-tolerant varieties activation of RNA synthesis, increase of labile and decrease of stable DNA were observed. This fact can be due to the changes of the general and local synthesis of DNA, which lead to the increase of the dose of particular structural genes, some factions of the repeated sequences. On the contrary in susceptible accessions the RNA synthesis was decreased and the ratio of DNA fractions changed towards the stable.
Results obtained from this investigation showed that changes occurred in genome structure and functioning can be accepted as stress resistance indices of plants and can be used in explanation of plant resistance.
